Objective: To identify factors related to post-traumatic amnesia of long duration. Method: A prospective, longitudinal study, with 187 victims of blunt head trauma, age >14 years, seen at a referral hospital for trauma. Independent variables included: age, sex, severity of head injury, location and type of injury, number of brain lesions, and use of medication with central nervous system activity or corticosteroids. 
INTRODUCTION
Contusive cranio-encephalic trauma (CCET) is frequently followed by post-traumatic amnesia (PTA). This syndrome is characterized by a temporary state of confusion, disorientation and anterograde amnesia, in addition to behavioral disorders, among which are insomnia, psychomotor agitation, fatigue, confabulation and, occasionally, severe affective and psychotic symptoms (1) (2) (3) (4) (5) . PTA is considered to be an indicator of CCET severity and an important aspect to predict functional results (1) (2) (6) (7) ; the longer the period of amnesia, the poorer the functional result expected.
PTA has been studied for more than 70 years; however, there are still many gaps in the study of this syndrome and in the relationships among cognitive functions (2) . It is believed that new studies identifying factors associated with long-term PTA can bring more information that clarifies the physiopathology involved in the post-traumatic cognitive recovery process, especially that of memory (6) . In previous studies, PTA duration was associated with certain factors: severity, type and location of brain injury (6, 8) , age (6) and use of corticoids and drugs acting on the central nervous system (CNS) (6, 9) . The importance of identifying factors associated with PTA duration can also translate into the need to simplify its measurement. PTA duration measurements are not as simple as they seem. Daily PTA assessment can be necessary for many days; the period of hospitalization is the one most viable for daily assessments, although PTA duration can be longer than this period; there are many conditions during the hospitalization of CCET victims that prevent verbal communication and make memory assessment impracticable (10) . Taking these difficulties into consideration, the development of new methods that enable PTA duration to be established is thought to be essential. The identification of factors associated with this duration can help to decrease the frequency of assessments and enable the construction of safe models to estimate PTA duration, an important parameter in guidance and decisions involved with the rehabilitation process (7) . In view of the gaps of knowledge about PTA and the difficulties in measuring its duration, the present study aimed to identify the factors associated with long-term PTA among the characteristics shown by CCET victims in the acute stage of treatment.
METHODS
A longitudinal prospective study with a correlational, descriptive and quantitative approach was conducted, using data from the acute stage of treatment (posttraumatic hospitalization).
This study was conducted in the Hospital das Clínicas da Faculdade de Medicina da Universidade de São Paulo (HCFMUSP -São Paulo University School of Medicine Clinical Hospital), a governmental institution situated in the city of São Paulo, SP, Brazil, a reference center to treat trauma victims.
This investigation was conducted with CCET victims aged more than 14 years, cared for in the HCFMUSP's Central Institute Emergency Department, in the first 12 hours after a traumatic event, and subsequently hospitalized at the same location, between December 2006 and October 2007. Victims with a history of dementia or cranio-encephalic trauma were excluded from the study.
This research project was approved by the HCFMUSP's Research Ethics Committee, before data collection began (Protocol 1050/06). The inclusion of victims in the study only occurred in cases when consent was obtained from them or their family members and when the Informed Consent Form was signed.
Search for CCET victims, cared for in the HCFMUSP's Central Institute Emergency Department in the first 12 hours after traumatic event and subsequently hospitalized, was conducted daily. Medical records of patients hospitalized in this sector were checked every day and information was requested from nurses and doctors to identify these victims. The Glasgow Coma Scale (GCS) was applied daily to the target victims of this study, while the GCS and Galveston Orientation Amnesia Test (GOAT) were applied sequentially to those with whom verbal contact could be made, the latter test being used to assess PTA (8, 11) . The results of such assessments were recorded in an instrument designed for this purpose, as was the remaining information about hospitalization in the acute stage of trauma.
Assessments were made until victims were discharged, transferred to another hospital or deceased, or when their PTA period ended, indicated by a minimum GOAT score of 75 for two consecutive days (2, 6) . The application and calculation of total GOAT score followed the recommendations of the authors of this test (8) .
Patients included in the present study were located and followed daily in the Emergency Department or other HCFMUSP sectors to where they were transferred, until they met the criteria of end of follow-up.
Data were collected and subsequently stored in a computerized database. The SPSS for Windows 12.0 and Stata 8.0 software programs were used in the analyses.
To achieve the objective proposed in this study, the following variables were categorized as independent: age group, sex, CCET severity, presence of temporal lobe or diffuse injury, type and area of injury, number of injuries Acta Paul Enferm 2011;24(2):232-8.
diagnosed as a result of CCET and use of medication acting on the CNS or corticoids.
With regard to CCET severity, two indicators were analyzed, one was physiological and the other anatomical. The GCS was used as physiological indicator, whereas the predominant anatomical indicator was the Maximum Abbreviated Injury Scale for the head region (MAIS/ head) (12) . In this study, the GCS score used to characterize CCET severity was obtained from the records of the neurosurgery team's first assessment, conducted in the hospital's emergency department, usually after the victim's respiratory and hemodynamic stability. GCS scores between 13 and 15 points are considered as an indicator of mild trauma; between 9 and 12 points, moderate trauma; and scores equal to or lower than 8 points, severe trauma (11) . MAIS/head was determined using the Abbreviated Injury Scale (AIS) (12) . The AIS is a system with a primarily anatomical basis, designed in the form of a manual in which injuries are listed and their severity is indicated by an ordinal scale that varies from one, mild injury, to six, most severe injury. According to this scale, injuries with a score equal to or higher than three have been considered important injuries, in the sense that they pose a risk to life, differently from injuries with a score equal to one or two, which are not life-threatening.
The highest AIS code obtained from the patient for the head region was considered to determine the MAIS/ head. This single code was used to describe the global severity of injuries in this region.
PTA longer than 24 hours was considered to be longterm, because a period longer than 24 hours is indicative of a relevant injury, i.e. a moderate to severe trauma, according to PTA duration, in the CCET severity classification (13) . Descriptive statistics were performed for all variables, aiming at the general characterization of study participants.
In the analysis of factors associated with long-term PTA, Pearson's chi-square test was used to verify the association between independent variables and PTA duration, categorized into <24 hours and >24 hours.
Logistic regression was used to determine risk factors of PTA in study patients. In the first stage, univariate logistic regression was conducted for each of the study variables. The stepwise forward method was used to construct the multiple logistic regression model. Variables with a value of p <0.20 in the univariate analysis were incorporated into the model, one by one, following the order from highest to lowest significance. Adequacy of the model was assessed with the Hosmer-Lemeshow test. Statistical tests were made, considering a first-order error of 5%.
RESULTS
During data collection, 278 CCET victims met the inclusion criteria established in the present study. Of these 278 victims, 32.7% had no GOAT application, because they did not have conditions to verbally communicate during their hospital stay (Table 1) . Thus, the remaining 187 (67.3%) were submitted to GOAT and included in the analysis of this study. PTA duration was <24 hours in 64 cases (34.2%) and longer than this in 123 cases (65.8%). The majority of victims (86.2%) were males, aged between 14 and 35 years (53.9%), while those aged >60 years totaled 12.9%. Mean age of the group analyzed was 38 years and standard deviation was 16.6 years, with a median of 35 years.
According to the GCS, mild CCET predominated (61.5%), although individuals without change in consciousness in the first neurosurgery assessment (GCS=15) totaled 23.5% of cases. Victims who had an indication of severe CCET (21.4%) were concentrated between the scores of 3 and 6 of GCS (7.5% and 7%, respectively). With regard to the MAIS/head score, 50.8% of victims had a score of 3, while the remaining participants were distributed similarly, showing a value lower (23%) or higher than 3 (26.2%) in this scale.
Among all cases, 50.8% of victims had a temporal lobe or diffuse injury; nonetheless, lack of description of area of injury was frequent (20.3%), causing analyses associated with this variable to become fragile. Diffuse injuries included brain swelling, cerebral edema and diffuse axonal injury and they were present in 10.7% of the victims analyzed.
The majority of patients had multiple injuries in the head region, as a result of CCET (66.3%). In addition, victims who only had extra-axial injuries were more frequent (56.1%) than those who had intra-axial injuries or both (43.9%). The use of corticoids was observed in 22 (11.7%) victims, while one or more of the above mentioned drugs were used in 18 (9.6%) cases. Table 2 show that there was strong statistical evidence of the association between PTA and variables, GCS (p<0.001) and MAIS/head (p=0.001 and p<0.001). When GCS results were analyzed, the majority of short-term PTA victims (93.8%) were found to have a score >12. In addition, the score in this assessment varied between 10 and 15 in this group. Victims with short-term PTA had a higher percentage of MAIS/ head <2 (37.5%), when compared to cases of longterm amnesia (15.4%). All victims with MAIS/head = 5 had long-term PTA. The three short-term PTA victims who were categorized in the interval between 4 and 5 of MAIS/head had a score of 4 according to this severity classification.
Results of statistical analyses shown in Table 2 pointed to an association between use of medication and PTA (p=0.040). Considering the type of medication, there was a significant association with PTA (p=0.024), when "Phenytoin/ Midazolan", "other medications acting on CNS/corticoids" and "did not use medication" were used as categorization. the multiple logistic regression model test. change, especially that of anterograde memory, which occurs after CCET.
In this perspective, the strong association observed between long-term PTA and the GCS and MAIS/head variables pointed to a convergence in the measurement of CCET severity. In addition, PTA>24 hours with a GCS<8 and MAIS=5 showed long-term PTA, thus emphasizing the convergence of results of assessments of severe CCET victims.
However, discrepancies in the indication of CCET severity by these three indicators were also observed: a higher frequency of mild CCET with the GCS (61.5%), and with the MAIS/head (23%); victims with a value higher than 12 in the GCS were substantially present in the long-term PTA group, 44.7% (table 2) ; victims with MAIS/head >3 totaled 62.5% of the group with shortterm PTA (Table 2) .
A study that compared AIS and Injury Severity Score (ISS) values with GCS concluded that, although GCS was associated with the patient's survival and functional results, this correlation was weak and inconsistent; in addition, only when a combination of GCS and AIS/ ISS was used was there an improvement in the correlation with functional results. The improvement in this relationship surpassed any of the indices individually. Moreover, the same study emphasizes the limitation of GCS for sedated patients or those with a neuromuscular blocker (14) . In the present study, when CCET severity indicators were applied, patients with a maximum or close-tonormal initial GCS score, who were not able to recall previous facts when asked, could be observed.
Researchers who correlated trauma severity with PTA duration found a weak relationship between these variables and showed that the GCS only explained the variation in PTA duration of approximately 30% of the cases analyzed (15) . The final multivariate analysis model (Table 4) , adjusted by the "intra/extra-axial area of injury" variable, showed that initial GCS stood out among the risk factors for long-term PTA, when <12 (OR=20.17). The result strengthened the association between PTA and GCS, in view of the MAIS/head results (OR=2.80), and it emphasized the most traditional definition of PTA, which is based on the assumption that this posttraumatic state is the initial stage of recovery, after an interval of decreased level of consciousness (2, 6) . The observation that all victims with a GCS d" 8 and MAIS/head= 5 had long-term PTA, in addition to the remaining observations related to associations among these three parameters, could help to establish new directives in the assessment of PTA duration and also improve the role of these variables in the prediction of results. Data in Table 4 show the following variables as risk factors for long-term PTA: GCS <12; MAIS/head >3; and use of Phenytoin, Midazolan and both drugs combined, adjusted for "Intra/Extra-axial area of injury". Patients with GCS <12 were 20 times more likely to have long-term PTA than victims with a score >12. Considering MAIS/head, patients with a score >3 were almost three times more likely to have long-term PTA than those with lower values. Use of Phenytoin combined with Midazolan resulted in a risk that was four times higher than that of individuals who did not use these two medications. In addition, the individual use of Phenytoin increased the chance of long-term PTA by 2.6 times, while Midazolan increased it by 2.83 times.
In the final model, the confidence interval for GCS was very wide, with a lower limit of 6.67 and an upper limit of 61.04. Although the confidence interval of the remaining variables was lower, providing a more accurate estimate of the true odds ratio (OR) value, the GCS was the model variable that showed the OR lower limit most distant from 1.0 and, as a result, it was the model variable which was the most distant from indicating no effect on long-term PTA.
DISCUSSION
The present study sought to identify the factors associated with long-term PTA and the results revealed that these were CCET severity and use of medications acting on the CNS.
In the literature, the criteria used to establish CCET severity are the GCS score, MAIS/head and PTA duration (13) . These three criteria, although aimed at measuring CCET severity, analyze different expressions of severity of this injury: change in consciousness; anatomical injury caused by trauma; and cognitive Acta Paul Enferm 2011;24(2):232-8.
Concerned about the difficulties in establishing PTA duration, Australian researchers identified a group of variables that can contribute to this task in a reliable way. However, as these researchers worked with a group of patients during their rehabilitation stage, proposals were not included in the set of independent variables in their current study, with the exception of age (7) . In the multiple logistic regression analysis, the "use of medication acting on the CNS" variable remained in the final model. The risk of victims having long-term PTA was higher among individuals who had been medicated with Phenytoin (OR=2.60), Midazolan (OR= 2.83) or a combination of both drugs (OR=3.83), when compared to those who had not used such drugs.
A study on amnesia conducted in 1993 stated that Benzodiazepines such as Midazolan are drugs that lead to amnesic syndromes, because they cause depression of limbic neural activity (16) . Other studies (6, 9) also evidenced that PTA duration is dependent on the use of sedatives and Phenytoin. These drugs change the result of this parameter, overestimating its value. In this relationship, it is necessary to clarify the cause of this association: is there an increase in time only, due to the period of drug action, or do these drugs also hinder cognitive recovery after CCET? New studies are necessary in this sense, once the use of such drugs, especially their combined use, must be reassessed, in case they hinder cognitive recovery. This is because the association of two drugs increases the probability of the victim having long-term PTA; two combined drugs show an OR= 3.83, while their individual use shows OR= 2.60 and OR= 2.83.
In this study, a better logistic regression model adjustment was obtained when the "area of injury" variable (intra/extra-axial) was considered. Another study assessed two groups of patients, one with skull fractures (extra-axial injury) and the other with brain injuries (intraaxial), and showed that only the group with brain injuries was significantly associated with older age of patients, lower initial GCS, longer PTA duration, and poorer functional result, according to the Glasgow Outcome Scale (17) . Contrary to results of studies that associate temporal lobe injuries with changes in learning and memory, hippocampal lesions with memory disorders and diffuse axonal injuries with PTA (5) (6) 18) , the present study showed that variables related to skull injuries, except for area of injury, were not associated with PTA duration.
In this discrepancy, possible differences in neuroimaging equipment or in the method of the studies conducted should be taken into consideration; experiments with animals or confirmed diagnoses in surgical situations add details to this information.
Moreover, in clinical practice, records of extension and type of injury have been given priority, when compared to their location, resulting in 20.3% of cases without the description of area of injury in this study.
The "age group" independent variable, although not having achieved the level of significance established in this study and remained in the final model, showed similar results that indicate the need for other analyses related to this association. In the literature on this theme, studies emphasize age as a risk factor for PTA (6, 19) , although results that indicate lack of such association are also observed (20) . Finally, certain limitations to the present study should be mentioned. The frequency of lack of description of area of injury (20.3%) was high; thus, the contribution of this study is limited in terms of the association between area of injury and PTA duration.
The GOAT, an instrument used to assess PTA, shows many orientation items, when compared to the few items that assess anterograde memory (PTA's main characteristic). As a result of this characteristic of such instrument, there is the possibility of a high total score being obtained as a result of responses to the items related to orientation, although the patient has amnesia (21) . During data collection, GOAT could be applied to the majority of victims, 6 hours after trauma. In this way, it was not possible to identify victims with a PTA duration shorter than one hour. In the assessment of CCET severity by PTA duration, the majority of authors classify individuals with less than one hour of amnesia as mild trauma and between one and 24 hours as moderate trauma (13) .
FINAL CONSIDERATIONS
The use of Midazolan and Phenytoin, in addition to CCET severity, stand out as factors associated with longterm amnesia. With regard to PTA physiopathology, results emphasize the association between changes in consciousness and this syndrome.
The convergence used to indicate severe CCET of victims with GCS <8 and MAIS/head=5 corroborates the assumption of a relationship between PTA and trauma severity and it can contribute, together with the model resulting from multiple logistic regression, to propose alternative methods to establish PTA duration.
